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DANBURY. LOCAL PROTECTION PROJECT

STILL RIVER
HOUSATONIC RIVER BASIN
CONNECTICUT
DESIGN MEMORANDUM NO.k

EMBANKMENTS , FOUNDATTIONS AND CHANNE], IMPROVEMENTS

A, INTRODUCTION

1. Purpose and Scope., The pwrpose of this memorendum is teo present
the smalyses and resulte of subsurface investigations and soil engi-
neering studies undertaken for the design of the Dambury Local Protec-
tion Project. The subsurface investigationa included geological
studies, subsurfsce explorations, and laboratory soil tests. These
studies were made to determine the distribubtion and characteristics of
fomdatlon solls, embaniment materials, £ills and backfills; and to
determine soil conditions relevant to excavations, side slopes, em-
bankments and foundstions, Soils engineering studlies were made to de-
velop safe and economical earthwork end foumdation design and con-
struction methods. :

2, Location and Description of Project. The Danbwry Local Protec-
tion Project is Jlocated along the Still River in the City of Danbury,
Comnecticut, about 55 miles southwest of Hartford, Connecticut and 65
miles northeast of New York Clty., The recommended project conslats

of about 6320 feet of chamel improvement, rectification amd cutoff,
all between and commecting the Central Flood Control sl Urban Renewal
improved channel at the upstream end and the State of Comnecticut
Flood Comtrol improved channel at the downstream end. The recomended
plan includes a rectangular-sheped reinforced comcrete channel 3625
feet lomg and a stone revetted channel 2695 feet long. Low earth
dikes will be required alemg approximately one~half of the aligmeent
of the revetted channel,

3. (Geological Studies., The details of the geological studies are
presented spproved Deslign Mamorsndum No, 2, "General Design and
Site Geology.® o :




B. SUBSURFACE INVESPIGATIONS

Le General, Subsurface investigations were mede in conformance with
current criteris and practices as described in Corps of Engineers
‘Menual EM 1110-2-1803, "Subsurface Investigations - Soils.” The sub-
surface exploration program accomplished to date is considered ade-
quate for the developmernt of pluns and specifications,

5. Explorations. All explerations in overburden were drive-sample
borings, Continuous disturbed samples were taken by driving a S5-foot
solid barrel sampler by the impact of a 300 pound welight falling free
a dii'bmce of about 18 inches, Boring locaticnms are shown on Plate
Noo "'10

6o Laboratﬁ Tests, 4ll lsboratory tests were performed in ac-
cordance andard procedures outlined in Corps of Engineers
Manusl EM 1110-2-1906, "laborastory Soils Testing." All soil samples
were classifled visually in conformance with the Unified Soil Classi-
ficatlion System. Grain size and Atterberg Iimits tests were made on
selected samples to confirm visual classificabion and to provide more
precise data where considered necessary. Natural water contents were
determined for selected samples of fine-grained soils,

7. Presentation of DPata., A geologic profile and graphic logs of
borings are presented in approved Design Memorsndum No, 2, "General
Design and Site Geology.* Swummaries of laboratory soil test resulis
and a tabulation of engineering logs (soils reports) are presented
in Appendices A amd B respectively, to this memoxrendum,

The engineering logs (scils reports) were prepared for all ex-
plorations by the design solls engineer with the sdd of laboratory
test data and the sssistance of an experienced solls classifier.
These logs include descriptim of solls and soll stratification based
on the engineerts examination of the samples snd his interpretetion
of the test results and the exploration date, The descriptions in-
clude the relative compaction or consistency of a soil, estimated or
measured percentages of soll graln size components, soll classifica-
tion, color, effective graln sizes, Atterberg Iimits, details re-
garding stratification, presence of forelgn matier, natural water
content, and other information considered significant to ald in
Judging the engineering properties of the soll,



C. CHARACTERISTICS, DESCRIPTION ,‘JLND DISTRIBUTION
CF OVERBURDEN MATERIAIS

8+ Gemeral. Approximately 80 percent of the project aligmment is
located along the present course of the Still River, The remaining
portion is located away from the river from sboub Station L7+00 to

59400, snd in this reach a new river channel will be constructed to
divert the river across the lower portion of a moderately high hill
and across relatively flat terrsces.

The Still River has been chammeled into its present location
by land filling through wrban activities and by recent flood deposi-
tions, The riverbanks contain men-made £ills and recent flood depo-
sition, The so0ils below riverbed elevation comsist of a heteroge-
neous deposition of glaclal lake sediments, cdarse-grained glacial
outwash and recent alluviwm, Between Stations 47400 and 59400, the
overburden consists of terrsce deposits composed essentially of
coarse~-grained solls, :

A generalized soil profile along the project chammel center-
line and the location of all borings are shown en Plates 2 thru 6,
Appendix A contains laboaratory soll test data, and Appendix B con-
tains engineering descriptimms of soil samples, The gradation
ranges of the various moll types and selected typical grain size
curvee sre showm on Plates 7 thru 11, Geclogic investigation in
regerds to stratigraphy, growmd water, and bedrock is included in
approved Design Memorsndum No, 2, "General Design and Site Geology."

9¢ Stabtion 9420 to L47+00, The riverbsnks are 5 to 15 feet high
end ¢ man recent flood-lald deposits., These deposits
consist of layers of loose, silty sand, gravelly sand, soft ashes,
loose cinders and ashes, silt with organics, and mixtures of all of
the sbove materiels with varying amounts of brick, glass and wood,
In many areas the entire bank sbove streambed elevabtion contains
loose cinders and ashes, In general, these deposits do not extend
below riverbed elevation, and in sams reachea sre underlaid by a
layer, 1 to 3 feet thick, of sandy silt and silty sand mixed with
organic matter,

The characteristies, description, and distribution of the
golls below riverbed elsvation are discussed in the following sub-

paragraphs,



a, Station 9420 to 21+00, The overburden below riverbed eleva-
tion consIsts of a Top stratum, 5 to 8 feet thick, of moderately com-
pact silty sandy gravel amd silty gravelly sand. These gravelly
soils contain 25 to 60 percent gravel sizes and less than 12 percent
811t sizes. Underlying this top stratum there 1s a deposit of moder-
ately compact to compact cchesionless silt and sandy silt. Boring
FD-16 was driled 20 feet deeper than the other borings in this reach
of the alignment smd it showed that wnderlying the top 15 feet of co-
hesionleeg silt, there is slightly cohesive clayey silt having a PI
of sbout 6,

The borings upstream of Statiom 15+00 did not extend through
the silt stratum; however, a boring made by others approximately 150
faet upstream of the limit of this project indicated that the silt
gtratum extends to & depth of sbout 50 feet below the riverbed.

Downstream of Station 15400, the silt stratwm thine out to
sbout a S-foot thickness and it is wnderlaid by moderately compact
to compact =ilty sandy gravel and gravelly silty semd. Bedrock was
encountered in Boring F¥D-20, (left bank, Station 19+420) at about 25
feet below riverbed elevatiom. In general, the solls underiying the
8ilt stratum contsin 10 to LS percent silt sizes.

Gradation ranges are shown on Flate 7.

b, Statlion 21+00 to §2+oo. Below riverbed elevation, the solls
consist of loose to m ely campact,to compact, silty gravel
sand and silty sandy gravel, Between about Stations 22400 snd 24400,
and between 25+00 and 29+00, these gravelly soils overlie loose sandy
8ilt at a depth of about 10 to 15 feet below riverbed elevation, The
gravelly soils contain 25 to 70 percemt gravel sizes, The upper 10
to 15 feet of gravelly soils contain less than 15 percent silt sizes,
and between Stations 2h+00 and 27+00 contain minor smoumts of cinders
and coal, Below this depth these solls contain a higher silt percen-
tage. Typlical grain size cwrves are shown on Flate 8,

¢o Stabtion 29400 to 31400, The overburden below riverbed ele-
vation is relatively thin and it consists of moderately compact
silty gravelly sand, sandy silt, and silby sandy gravel with cobbles.
Bedrock was encomntered in borings ¥D-2; and FD-27, at depths of 10
md 15 feet below riverbed elevatiom, respectively. The gravelly
soils contain, in gemeral, LO to 60 percent gravel sizes amd less
than Zg percent silt sizes, Typical grain size curves are shown on
Plate 8,




d, Statiom 31+00 to L7400, Below riverbed elevation upstrean
of Station L1+00, there 18 am upper deposition of coarse-grained
soils, 3 to 18 feet thick, consisting of stratified lgyers of loose
to moderately compact silty sand, silty sandy gravel, and silby
gravelly sand, all containing less than 15 percent silt sizes, Un~
derlying these upper soil strata, there is a deposit which contains
layers of moderately compact sandy silt, e&ilty sand laminated with
thin varves of clayey silt, and thinly stratified sandy silt and
clayey silb.

Downstream of Station 41+00 the coarse-grained soils overlie
rock at depths of aboub 5 to 25 feet below riverbed elevation,
These soils are moderately compact silty sand, silty sandy gravel,
and silty gravelly sand containing less than 10 percent sil% in the
upper few feet near riverbed elevation and generally higher silt
percentage below,

Gradation ranges are shown on Plate 9.

10, Stabion 47400 to E% » Alomg thig reach of the aligmment, the
proposed chamm ) excavated across a moderstely high hill
from shout Stetiom 7400 to 50400, and scross relebively flet ter-
races from Station 50400 to about 59400, The overburden within the
maximun explored depth consists of loese to moderately compact
coarse-grained soils, -Aleng the right side of the chammel near Sta-
tion 48400, rock was encountered at 35 feet below ground surface.
The gradation range of overburden materials is shown on Plate 10,
The characteristics, description, and distribution of the various
soils are discussed in the following subparagraphs.

a, Station h7+00 $o0 50400, The overburden materials to depths
of over LU Teet contain zomes of moderately compact silty gravelly
.sand and silty medium to fine sand., The zomes of silty gravelly sand
contain layers of medium to fine sand and silty sandy gravel, Near
Station 48+00, at the right side of the proposed chamnel (see log of
boring ¥D-1), rock is aboubt 35 feelt below ground surface. The silty
madium to fine sand conbains gemerally 10 to 30 percent silt sizes.
Tl;e 8ilty eravelly sand containg generally 5 to 15 percent silt
8l1zes,

be Station 50400 to 53+00, The overburden in this reach within
the macimtm explored depth of 35 feet consists essentially of loose
‘o moderabely campach silty fine and medium %o £ine sand, Boring
FD-25 (vicinity of Station 52+00) disclosed that below a 25 foob
depth, the silty sand is stratified with sandy sili. The silty sand
in the wpper 15 feet contains generally between 10 and 25 percent
8ilt sizes and below this depth the percentage ranges from 20 to 50
percent,



¢ Station 53400 to §9+OO. The overburden consists of strati-
$ied layers oose to moderately compact silty sand, medium to
fine sand, gravdlly samd, silty gravelly sand and silby sandy gravel.
The gravelly soils contain generally less than 15 percent silt sizes,
The mediwm to fine sand contain silt sizes ranging from 3 to }jO per-
cent., .

11, Station 59400 to 72+00, Within this reach the project consists
of chamnel improvement and rectification. Riverbanks are generally
5 to 10 feebt high,

a, Statiom 59400 to 66400, The overburden above riverbed ele-
vation consista of O to 6 feet of man-made f£ills overlying 2 to 3
foot of recemt flood laid deposits. The man-made £ills consist
ganerally of loose, silty, gravelly sand containing 5 to 15 percemt
8ilt and 20 to 4O percent gravel. The flood laid deposits consist
of loose, silty, fine and medium to fine sands and soft organic silt,
These sands contain 20 to 50 percent =zilt with roots and other or-
ganics.

Below riverbed elevation, the soil consists of L feet of silty
sandy gravel overlylng silty fine,to medium to fine sands., The
gravel contains less than 10 percent silt and from 35 to 45 percent
sand, The underlying sends contain leasg thsn 15 percent silt sizes
upstroeam of Statiom 62+00 and more than 30 percent downstream, Ora-
dation ranges are shown on Plate 11,

b, Station 66400 to 72400, The overburden in the area of the
existing river consists o to 9 feet of gravelly soil overly-
ing moderately compact sandy silt and sllty send. The gravelly soil
is in two layers, The tep layer, O to 5 feet thick, is a recent flood
plain deposit and consists of moderately compact, silty gravelly sand
with roots and other orgenics and containg 25 to 35 parcent silt and
10 to 20 percent gravel, The secomd layer cangists of 3 to L feet of
moderately compact sandy gravel with less than 10 percent silt and
from 35 to U5 percent sand, The underlying sandy silt contains L0 to
- 50 percent sand sizes and the silty fine sand comtaing 15 %o 25 per-

cent silt., Gradatlon ranges are shown on Plate 11.

D. DESCRIFTION, CHARACTERISTICS AND AVAILABILITY
UF EARTH, GRAVEL AND ROCK MATERIAIS,

12, Genersl., The design of the various esrthwork features has beem
made on the premise of maximm utilization of maberisls from requived
excavation, Earth and chammel £111 materials will be cbtained from



required excavation., Processed gravel, processed sand, gravel and
stone will be supplied by the contractor. A material usage chart
is shown on Plate 13. . ' :

13. Materials from Required Excavations.

a, Barth Fill Material, Farth £ill material is required for
the construction of dike embankments, for f£illing of sbandmed por-
tions of the river channel and for backfilling the areas behind
the side walls of the comerete channel. Silty sandy gravel, silty
gravelly sand, and silty sand from required excavations are cone
sldered suitable earth £i1l material, These soils are avallable with
a minimun amount of selection from required excavation bebtween Sta-
tion 47400 and 59+00; however, to insure that significant quantities
of highly silty soils are not inciunded in the earth £ill materisi,
the specifications will limit to LO percent maximum, the amount of
particles which can pass a 200 mesh sieve, The gradation range of
naterials from Station L47+00 to 59+00 is shown onm Plate 10.

b. Channel Fill Material. Channel f£ill material is required
for £illing the portions of the existing channel which are to be
abandoned and for £illing certain areas adjacent to the project chan-
nel. Chamnel f£ill material will consist of any material from reqguired
excavations which can be spread in a 12-inch layer, Materials from
required excavations between Station 47+00 and 59400 will not be zl-
lowed to be used in channel £il) wnbtil all quanbity requirements for
earth f£ill material are satisfied,

1h. Materisls Furnished by the Comtractor.

a, Qeneral, Processed sand, processed gravel and gravel fili
materials will be used in the comstmction of the drainage system
of the U-frame concrete channel. Stone protection, crushed stone and
gravel bedding will be used in revetiing permenent excavation cubs
and chamnel side slopes of dikes, &1l of the above materials are
aveilable from commercial sources within about 25 miles of the proj-
ect site, »

b, Processed Gravel. Processed gravel material shall meet the
quality and gradation requirements for "3/L inch to No. U" coarse
aggregate for portland cement concrete.

" ¢s Processed Sand. Processed sand material shall meet the
quality and gradation requirements for fine aggregate for portiand
cement concrete. (No. 4 to No., 100 mesh)



de Oravel Fill and Oravel Bedding. Gravel fill and gravel bed-
ding materfais shall consist of processed materials or of bank.rwn
sandy gravel or gravelly sand, of sultable qualibty and meeting the
following gradation range:

Percent Passing by Weight

U. S. Standard

Sieve ' Gravel Fill Gravel Bedding
8~inch 100 100
3-inch 70-100 70-100
1-inch | - 50-95 50-85
Nos b 3065 3065
No, ko | ~ 1030 10-30

- No. 200 C ' -8 012

The above gradation ranges were matle as wide as possible to permit
usage of avallable bank-run materials. The slight variation in grada-
tion requirements between these two materials is needed to meet design
requirements for filter criteria amd relative permeability.

e. Stome Protection. Stme protection material shall consist of

processed quarried rock or crushed rock weighing at least 162 pounds
per cubie fool and graded within the follewing range:
Stone Weight . Percent by Weight Finer
90 Ibs. 100
‘Between 15 & 25 1bs. 50
Less than 10 1bs, 15
Less than 2 lbs, 0

f. Crushed Stome Material, Crushedstone material to be used for
revetting the permanemt cub slopes above the stone slope protection
will consist of crushed rock or crushed gravel meeting the quality and
gradation requirements for "l.l/2-inch to 3/L-inch" coarse aggregats
for portland cement concrete,



E. DESIGN OF DIKE AND REVETM'ED CHANNEL

15. General, The revetted channel is spproximately 2700 feet -long
and 75 feeb wide at the bottom, The side slopes are 1 on 2,5 below
‘the top of the stome protection amd 1 on 2 in excavations above that
elevation, low earth dikes will be required on both chamel banks
along one~half of the aligmment, The chammel depth is sbout 15 feet
and it includes a 3-foob freeboard except downastream of about Station
66+00, where the banks are below the elevation of the Standard Proj-
ect Flood and overbank flooding may occur, The average veloclity for
the design discharge of 6,900 cfe varies from 5 to 7 feet per second.
The chammel bottom will be V-shaped to provide confinement of low
flows, The center of the Veshape will be a maximum of 3 feet lower
than the outside edges. A typical section of dike and channel is
showm on Plate 12,

16. Design Criteria, Channel side slopes and landside dike slopes
were designed to produce stable and economical structures in sccord-
ance with pertinent sections of Engineering Manual EM 1110-2.2300,
iEarth Embankments® and other mamuals and publications refaerred to
therein, and also in accordance with pertinent Englneer Technical
Ietters. The requirements for alope revetment within the lower 15
feet of the chamel were determined using the criteria based on the
"ractive force" theory described in the draft report emtitled:
"Criteria for Graded Stone Riprap Channel Protection®, dated 20
April 1966, and the revetment design i= included in spproved Design
Memorandum No, 1, "Hydrology amd Hydraulic Analyses."

17. Dike Foundation Conditions and Treatment.

a, Qemeral, Description, distribution and characteristics of
overburden maberials are discussed in Section C above. In gemeral,
these materials ars cchesionless coarse grained solls; based on ex-
perience with simlilar materials, it 1s estimated that the angle of
internal friction, case of effective stresses, varies from 25 to 35
degreos, The effective coefficient permeability of the foundation
varies considerably because of the heterogenecus nature of the over-
burden; the soils contain percembtages of silt varying from less than
7 percent to over 4O percent by weight; the relative densities vary
from loose to campact; the solls are stratified, bedded and cross-
bedded. It is estimated that the more pervious soils have effective
coefficients of permeability in the range of .0l to 001 cms per sac.,
and the less perviocus msoils about 0001 cms per sec, The ratio of
horizontal to vertical permeability 1s estimated to be gemerally not
over 16, The differential water head under Standard Project Flood



Condition is less than L feet, and foundation seepage studies have been
confined to general evaluation based on engineering Judgment. In cone-
clusion, it 1s c¢onsidered that the foundation soils have ample shear
strength to support the dike embanlments and that because of the low
water heads amd relatively wide dike embanlments that foundation sesp-
age will be mmder a small gradiemt, .

b, Station 45+20 to L48+50. Along the left bank of the project
channel, the dike foundabion Surface is gemerally at or above the
elevation of the Standard Project Flood. The upper 6 feet of founda-
tion contain layers of loose sandy silt, silty gravelly sand and some
organic silt, The uwnderlying solls consist of moderately compact silty
sandy gravel and silty gravelly sand.

Along the right bank the dike foundation swrface is generally
within 3 feet of the elevation of the Standard Project Flood, The up-
por 7 feet of the foumdation consist of layers or zomes of man-made and
recent floodlaid f£ills which contain coal, wood chips, peat, all mixed
with varying amounts of silty sand, In some zones the wolume of siliy
sand alone is about one~third of the total volume., Underlying these
fills there are layers of loose to moderately compac'l'- sandy gravel,
.8ilty sand, and silty gravelly sand,

Foundation trestment for the left bank dike w:lll consist of re-
moval of topsocil and soft organic soil, The present river chamnel will
be filled with compacted earth f£ill material within the dike foundation
area and with chammel f£4111 material landside of the dike., The finish
grade of channel £il1l will be at the slevation of the Standard Project
Flood water surface, ,

Foundation trestment along the right bank will consist of ranoval
of the man-made and flood plain fills from the area within 12 feet of
the cut slope of the channel and replacement with compacted earth £il1,
This treatment will insure a steble channel slope. The area landside
of the dike will be filled with chammel £ill maberial to the elevation
of the top of protection,

co Station 54+00 to Sta., 66+20, The ground surface slong dike
foundation aress 1s at or above the elevation of the Standard Project
Flood water surface upstresm of Sta, 60+50, snd within 2 fset of that
elevation downstresm of Station 60450, Foundstion materials casist
generally of bedded zones of loose and moderately compact gravelly
sand, sandy gravel and sand, all containing varying amounts of silt.




Foundation treastment will consist of stripping of topsoil from within
the dike foundation area and f£illing of the presemt river channel.
The river channel will be filled with compacted earth fill material
within the foundation area of the dike embaniments, and with chamnel
£111 material landside of the dike, The finish grade of chamel £i11
will be within 1,5 feet of the elevation of the Standard Project Flood
water surface.

18, Dike Embankment. The tops of the embankments will not be higher
than T feel above the landside ground and not higher than 15 feet
above the chammel bottem, The differentisl head of water umder Stand-
ard Flood water surface condition will be 4 feet and under.

The dike will have a homogeneous embankment section, The embank-
ment will be congtructed with compacted earth fili material from re-
quired excavation. The description and charscteristics of earth f£ill
material are discussed in Section D above.

The dike crest was made 20 feet wide to provide ample seepage
path, and to provide working space for compaction equipment on the
earth fill section. For the case of the maximum differential head of
ly feet, the base width of the embanlment is more. than 50 feet. The
top and the landside glope wlll be grassed to provide protection
against erosion by runoff and wind. The chammel side slope will be
revetted with stone protection placed on gravel bedding, The land-
side slope of 1 on 2 is considered stable and adequate for operation
of power mowing and refertilizing squipment considering that the land-
side embanikment heights are under 7 feet, The chammel side slope of
1 on 2,5 was selected to provide a stable slope under the rapid draw-
down condition, and other conditionms.

19. Chamnel Cut Slopes. Cut slopes required for the construction of
 the revetled channel are 25 to L5 feet high firom Statiom L7400 to
50+00, 20 to 35 feet from Station 50+00 to 5L+00, and less than 15
feet everywhere else, The river flow will be contained in the lower
15 feet of the cut.

The excavations will be generally in earth although rock exca-
vation 1s expected in the lower parts of the cut in the vieinity of
Station 48+00, The description, distribution and characteristics of
overburden materials are included in Section C above, Bedrock is
discussed in approved Design Memorandwm No, 2 "General Design and
Site Geology." The overburden materials sre generally cchesionless,
coarse grained soils; based on experience with similar materials, it
is estimated that the amgle of intermal friction, case of effective
stresses varies from 25 to 35 degrees.



The lower 10 feet of excavation will be below the surface of

ground waber and control of ground water seepage into the channe) is
-considered essential, Below the top of the stome protection, the
f£inish channel slope will be 1 on 2.5; exit seepage will be centrolled
by & zome of gravel bedding material sbout 2 feet wide at the top and
8 feet wide at the bottom, Chammel slopes and bottom will be revetted
with stone protection. The gravel bedding material, which will be
placed also on the channel bottom, has been designed to provide filter
actim between the wnderlying scil and the overlying stone protection,
ghebdesigz gradation ramge for the gravel bedding is shown in Section

above, S

Above the top of the stome protection, the cubt slopes will be 1
vertical on 2 horizontal. These upper slopes are well sbove the
gromd water. The slopes will be protected by a 12-inch layer of
crushed stone and/or crushed gravel against erosion by rm-off end
wind. The crushed stone and/or crushed gravel will also adequately
control exit seepage from rainfall and frost melt, The gradation
r;nge of the crushed stone and crushed gravel is shoun in Section D
anove, :

20, Stone Protection. The design of stone protection was based on
the ttractive force® theory., Approved Design Memorandum No, 1,
"Hydrology and Hydraulic Analyses", presents design criteria, required
stone sizes, D5 sizes, and lsyer thicknesses, In response to revisw
comments from Office, Chief of Engineers, the stone sizes and layer
thiclkmess in a certain reach of the project were revised., The required
range of stome sizes 1s shown in Section D of this memorandum. The reo-
quired layer thickness is 12 inches except that within 50 feet down-
atream of the concrete channel atilling basin, the lgyer thickness on
the channel bottom will be 2l inches,

E. CONCRETE CHANNEL

21, General, The proposed concrete chamnel is a reinforced concrete
U-frame structure having a usable channel section LO feet wide and 13
Poet deep including s wminimum 2,3 feet of freeboard. This section
does not include structural design procedures which are within the
scope of Design Memorandum No. 5, "Structures.® A typical concrete
channel section 1s shown on Plate 12,

22, Excavation., The bottom of the excavation required for the con-
struction of the concrete chamnel and its wplift pressure relief sys-
tem will be about 10 feet below the surface of the riverbed amd 15 to
25 feet below the top of riverbanks, The excavation width will be
made ample enough to provide space for construction drainage ditches.
The descriptions, characteristics and distribution of overburden ma-
terials are discussed in Section C above, Bedrock is discussed in
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approved'Desig: Memorandun No., 2, "General Design and Site Geology."
General description of the soils at the bottom and sides of the exca-
vation are discussed in the subparagraphs that follow. ' .

a&. Bottom of Excavation., From Sta, 9+20 (start of concrete
channel) To about Station 15+00, the bottom of the excavation will be
in moderately compact silt. Downstream of Station 15+00, the bottom
will be in moderately compact and compact sandy silit in limited
reaches between Stations 15400 and 22+00, and between Stations 3L+00
and 38+00., The bobttom will be in rock in the vieinity of Station
30400, Elsewherse, the bottom of the excavation will be in loose and
moderately compact silty gravelly sand, silty sandy gravel and silty
sand,

b, Sides of Excavation. The sides of excavations above river-
bed elevation will be in riverbanks, 5 to 15 feet high, containing
maberials which have been deposited elther by recemt floods or by ur-
ban sctivities. The man-made £111 is composed mainly of cinders and
ashes, and the recent fiood-lald deposit contains layers of locse
8ilty sand, silty gravelly sand, and sandy gravel, At the base of
the riverbanks at aboubt elevation of the riverbed, there is in most
arsss a layer 1 to 3 feet thick of soft silt which contains orgmic
" matter,

The lower 10 feet of the sides of excavation will be below the
elevation of the riverbed, In these lower reaches, except in the
rock areas and in the silt areas described below, the sides of the
excavation will be in coarse grained soil consisting mainly of moder-
ately compact silty sandy gravel and silty gravelly sand with occa-
sional zones of silty send. Upstream of Station 15400, the lower 5
to 7 feet of the excavation will be in moderately compact silt. In
certain reaches between Station 15+00 and L0400 the lower L to 3
feel of the excavation will be in sandy silt; these silt occurances
are mgst probable between Stations 15+00 and 22+00 end between 34+00
and 38400,

23, Foundation Base Pressures and Settlement. Design Memoramdum
No. § #Structures™, inciudes design procedures. The total downward
foree of the structure is resisted by uplift forces, side frictional
forces, and effective foundation base pressures. Preliminary compu-
tation indicate that the effective foundation base pressures are
well within the allowable bearing capacity of the soil,

. The design procedures follow various assumptlons regarding the
distribution of base pressures., For the method of snslysis by the
theory of elastic beams on & continuocus elastic support, the numerdiecal
value of the coefficient of subgrade reaction was estimated on the
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basis of published data. Tt is estimated that the coefficient of
gubgrade reaction (1 sq. ft. plate) varies from a minlmum of gbout
50 tons per cublc foob on loose to moderately compact silt founda-
tions to a maximm of about 150 tons per cubic foot on the moderately

eompact gravelly sand and sandy gravel.

Conzidering the magnitude of foundation loads, and the charac-
teristics of the foundation solls, it is estimated that settlement
due to consolidation of the soil will be insignificant.

2, Uplift Pressures and Drainage Systems The magnitude of the uplift
pressures depends on % evation of the ground water outside the
chamel and the elevation of the river inside the chamel, The U-frame
channel gtructure will be a partially relleved straucture. The struc-
turel design for the low river level condition depends on a dralinage
system to prevent uplift pressures from rising above one<half the
distance between the invert of the longitudinal metsl pipe drain and
'l;,ﬂhe finish ground surface, The drainage system ig illustrated on

ate 12,

The drainage system consists of a dralnage layer benesgth the
floor and adjacent to the sides of the walls, This layer comects
to longitudinal pipes which discharge into the chamimel st 20-foot ine
tervals and slso discharge through drainage holes in the fleor of the
cenerete chammel., .

The drainage layer beneath the floor and up both side walls bo
a height of 12 inches above the 1ongi'budina1 pipe will consist of
compacted processed gravel (3/h" to No. L concrete aggregate) and ab
higher elevations it will consist of processed sanda%No. L to Nos
100 conerete aggregate).

Where the bottom of the excavation is in silt and sand, a 12-
inch layer of compacted gravel £i11 is required beneath the drainage
layer to provide a working floor for construction persommel and
equipment and also to provide filter action with the overlying pro-
cepsed gravel, Where the bottom of the excavation ls in gravel,
the gravel fill layer is not needed, but because of the difficulty
of delineasting such areas prior to congtruction, the gravel layer
will be required everywhere,

The top of the drszinage layer will be protected from clogging
by a 3-inch layer of processed sand laid over it to keep dirt and
mortar out during construction,



It is egstimated that the processed gravel material is at least
1000 times more pervious than ths most pervious foundation soil, and
the processsd sand is at least 5 times more pervious than the most
pervious backfill material which will be placed against it,

25. PBarth Pressures. The description of earth £ill materisl to be
placed behind the channel walls is discussed in Section D sabove.
Structural design computations for lateral earth pressures are based
on the assumption that the U-~frame structure does not yleld suffi-
cilently to develop ®actlive® pressures and that "at rest" pressures
are developed. Based on estimated shear strength values of the esrth
£ill material and existing materials outside the excavations, it is
assumed that the coefficient of sarth pressure "at rest" ranges from
about 0.5 to 0,55, The saturated unit weight of the backfill ma-
terial is estimated to renge from 110 to 140 pounds per cubic foot,

26, Construction Considerstion.

g, Dewatering. The method of dewatering will nob be specified
in the contract since it is considered that the economy of the method
used depends on factors such as construction sequence, contracter's
experience, and equipment available to the comtractor. Based on ex-
perience with similar conditions and soll types and on comsultaetion
with personnel of a nationally known foundation dewatering firm, it
is considered feasible and practical, but not necessarily most eco-
nomical, to dewster the entire reach of concrete channel by the well
point method. Where the excavation is in silt, a 2 stage system may
be needed to stabilize the bottom and sides of the excavation if
sheeting is not used, Also, wells in silt may have to be sand packed
and probably sesled at the surface to create a partisl vacoum in the
sand pack, thus increasing the gravitational head under whose action
weter will flow toward the well. '

b, Shoring and Sheeting. Construction shoring and sheeting
will be mandatory in certain arcas and optiomal in other areas., The
use of sheeting may be made elective to the combractor in cases where
such shesting will not only assist in the dewatering but will also
support the excavation sides in confined areas, The use of shoring
and sheeting will be made mandatory at selectéd locabtions where the
excavation is in close proximity of rallroad tracks, existing
utility lines, building foundations, retaining wells, and bridge
plers. :

ce Construction Sequence. The sequence of comstruction depends
on factors such as river control and diversion, constructlon of certain
utility lines, relocation of railrecad tracks, and comstruction of new

15



bridges. In certaln confined areas, only one-half of the U-frame
structure can be bullt st & time because sufficient space for river
diversion is not available,

G. MATERTAIS QUANTITIES
27, General, A chart showing the proposed usage of materials from

required excavations and materials furnished by the contractor is
shown on Plate 13,

16
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=32 372.2 | J-5 [15.0.17.L [GP-GM
J-6 [17.4-20,0| ML
J=7 20,0.25,0] ML

=33 B71.9 | J=3 | 5.0- 9,5 SP-SM
J-8 [15,0-20,0 [SP-SM
J=9 [20,0+25,0 BP-SM

FD-34 [367.8 | J-5 [5.0-18,7| ML | O
J-7 [20,0-25.0 |0P-GM {56

FD-35 [360.5 | J~5 10.0-15.0@:.914 22|71

FD=36 [393.k | J=1 | 1,1~ S.0| SW | 7189

- J=-3 [10,0-15.0 |SW-3N (18172
J=5 [20,0-25,0| SM [15{72
J-6 125,0=30,0 |GP-GM |49}l
J=9 h0,0-45,0SPSH| 0}90

FD"B? 391.h J-l 1.1" 500 S%H 13 79 0.11

. J-B loogﬂlhol' SP-SK 27 66 0011
J=5 [15,0=16,L| SM 82(18{ o.04
J-7 [20,0-25,0] SM 85{15{ 0,04
J=10 (30,0-35,0 SM 7% 290,02
. 78

0.01
0.005
0.015

0,08
0.12
0.05

0,013
0,05

0.13

0.18
0,08
0,05
0,06
0,08

E;ER—J woun

S-v
‘E;fstb Lo N R O\g; ¢:¥§F
53
BB « B8 Boow

-~ B

NOOOO

J=11 |35, 0| SM 22| 0,0
J-14 {145,0-50,0] SM 20{ 0,043

. NED 0%, 510 % PROVIDENCE VIBRATED DENSITY TEST DANBURY



SOIL TESTS RESULTS

o=V

MECHANICAL ATT. NAT. 1COMPACTION DATA| NAT. DRY |gy1xepn
. w 4 ANALYSIS LIMITS e WATER STND.AASHOD - VDENS}TY TéSTS
3o ledolas e (28 Lo nf | CONTENT[™ &f> D% & | LBS/CUFT
X x o u| 22 ey oF _‘”o o o>/ Furlo®s| 206 g ¢ |eldle
w ®|Rat S w > gaa?%» el 3] |8E g 5“?’?5%‘ 2_5 2 le ;25
e , - ] - ] 3
FD-38 |368,0[J=2 | 5,0-10.0{ SM {2 76 [22 | 0,04
J=3 |10,0-});,2| SP-5M| 0 88 [12 | 0.07
J-5 115.,0-20,0| SM |0 B8 42| 0,01
J7 125.,0-27.5| SM {5 [75 |20 ] 0.02
FDa39 {361,5]0-2 | 1.9~ 5.0/ SP-5M| 3 7] 0,02
J-5 [10.0-1%,0| sp-smMi8 B3| 7| 0.09
J-6 |15,0-17.3| SM |2 B6 12| 0,06
=40 [361,9{J=3 | 5.0~ 8,2| SP [0 3(0,15
J=5 {10,0-15.0{ SM {0 B3[171 0,05
FD-}1 | 361.,0|J-1 0,1~ 5,0 SP-5MR3p9 i 8] 0,12
J-6 [10,0-15.0| GP is4k3| 3] 0.25
FD=42 {360,5(J-2 | 5.,0=10,0| SP-SM|12] 11| 0407
FD=l3 |358.3|J-56 |11.2-15.0{ ML | Op32 (68| 0,02
FD-U8 |357.41d<2 | 1.9~ 5.0 ap-aMs1]h2| 7] 0,15
J4 | 5.9-10,0 SP-5M|10183 7| 0,1k
FD<L9 |363,3]3-5 |10,0-13,9.5P-8M33 5;[7; 0.08 -
J-T 15.0-17.9( CL-MI| O(2 0.004] 29 | 22
FD=52 [361,6{d-8 |10,0-1L,1] SP-SMILi2 5# 7] 0.110 '
FD-53 |371.9|3-5 |12.1-15.0f ML | o| 3(o7 | 00638
D=5k |372,1{J-4 [10.9-15,0] ML | O] 3(97 | .008

NED ,°%. 510 # PROVIDENCE VIBRATED DENSITY TEST | DANBURY



L~V

SOIL TESTS RESULTS

MECHANICAL ATT. NAT. |COMPACTION DATA! NAT. DRY |oruer
. u 9 ANALYSIS LIMITS |, | WATER [STNDAASHO] DENSITY | . pos
delezldal v 1280 S5 | cONTENT[ 1> r|% uw | LBs/curr | TESTS
Wb o . o % DRY WT| - . 2 i
x=lege| 2| be 152 BRA of| L | L |BESTwsuzega 28 | 2 [« [eldls
| » o o BRETIET aTe | 4 e |Go| = | o logoxuS| e | £ | 2 |u|2|E
© e |38 S| R | |58e
FD-55 {364.,0 | J=3 | 7.1-10,0; SM |21{63 16| 0,004
J=6 [15,0-20,0| ML, oLa 98{ 0,009
FD-56 |355,1] J=3 | 5.0=- 9.,1| GP |58}0| 2/0.35
=57 {35546 | J=2 | 4.1~ 5,0} GP [58{39]| 3|0.25
=58 |347.5 | J=3 | 5.0-10,0| ML | o|li8|52| 035
NED FORM 510 # PROVIDENCE VIBRATED DENSITY TEST

JUL 63

DANBURY




AFPENDIX B

ENGINEERTNG LOGS OF SOILS EXPLORATIONS
DANBURY, CONN, LOCAL PROTECTION

CONTERTS
SUBJECY PAGE
LEGEND Bai,

ENGINEERTNG LOGS B~ thru B«32



APPENDIX B
ENGINEERING TGS OF SOILS EXPLORATIONS
 DANBURY, CONN, LOCAL PROTECTION

LEGEND
occ,  occasional
1. light
dke dark
mod. moderately
Ve very |
comp, compach
w/ " with
fe _ fine
Mo ‘medium
Ce coarse
Maf madium to fine
SM S0il Symbol, Unifled Soll Classification System.
Wy Natural Water content of total sample,
Wh Natural water content determined for that portion

of the soil passing the Wo. U U. 8. Standard Sleve,

Effective grain size in millimeters,
Atterberg Liquid Limit

Atterberg Flasticlty Index

RN OE P

A single mmeral following a2 soil component in the
description of a soil represents the percentage, by
welght, of that component in the soil as determined
by a mechanical analysis,

(25-35) 4 range of mmbers in parenthesis following a soil
component in the deseription of a soil, represents
the estimated limits between which lies the percent-
age, by weight, of that component in the soil as de=-

- termined by visual inspection,

Bal



0.0¢
0.6¢

2.0

5401

10.0*

20.0?

22,31

2h, 51
260!
27.5¢
28-.2.'

30.0¢

33.61

FD=t _ Elevr, 39’409

- 006'
- 2,01

- 5.0t

- 10.0'

- 20.0'

- 2203'

~ 2h.5¢

~- 26,01
- 27,5t
- 28.2'

- 30.0'
- 33,61

-Topsoil

Fill, Br., Loose, silty, (20-30)
sand, SM, w/10-20% gravel size
coal and cinder fragments and or-
ganies, :

I1l, Br., Loose, gravelly (10~-20)
silty (15-25) sand, SM, w/minor
organiea, brick and pottery frage
menta,

Very light brown, mod. comp., gra-
velly 21 sand, SP, Dy = 0,17

Light brown, mod, compact, silty
7, gravelly 30 sand, SP=SM, Gravel

‘'sizes mostly 1/2" to #l, Dy, = 0,15

It. brown, mod. compact, silty
(5-15) gravelly (20-30) sand, SP-SM,

Brovn, mod, compach, silty (5-10)
graveﬁy (10~20) sand, w/minor
fragments of coal and glass,

Ls. brown, compact, silty 13 gra-
velly 36 sand, SM, Dy, = 0,05

Brown, mod. compact, silty (20-30)
sand, SM. Stratifled.

Brown, mod. comp., silty (20-30)
sand, SM, w/weathered rock fragments,

No sample (boulder)

BI'., mod, corﬂpact, Siltr (5—10)
sandy (30-440) gravel, GP-GM, w/
weathered rock fragments,

Top of Bed Rock,



FD-2  Elev. 383.1

040! « 1t Br., loose, sandy (fine 30-40)
: silt, ML, w/grass roots, Top-
soil, ' '
101[' - 5.0' Bl‘.‘., 10083, Silty (30-1‘0) san.d’
- - 8M, w/roots.
5.0 = 6,51 : Br., loose, silty 19 fine sand,
SM, Dy = 0,045
6,51 -~ 10,01 Br,, mod, compact, silty 7 gra~
velly 26 ssnd, SP=SM, Dyy = 0.12
- 10.,0' - 11,7* Br., mod., compact, silty 12 sand,
SP=SM, Dyg = 0.075
]lo?' - 1500‘ Bro, mod., comP&C‘b, Bi.lty (5—10)
A | gravelly (10-20) sand, SP-SM,
15,0 ~ 20,0! ' Br,, mod, compact, gravelly (25.
: 35) sand, SP, |
20,0' « 28,0¢ Br,, mod, compact, silty, 9 gra-
. velly 16 (20-30) sand, SP-SM,
28.0' « 30,0t Gray-br., mod. compact, silty
' (5-15) sand, SP-SM, w/occasional
gravel, '
30,0t - 140.0? Gray-br., mod. compact, silty 7

gravelly 16 sand, SP-SM, Dyp = 0.10

0.0t ~ 50,0 mod, compact, ailty

Gray-brown,
_ (5-18) gravelly (10-20) sand, SM,
50.0' . Bottom of Exploration

FD=3 Elev, 361.5

.0t = 0,7 Brown, loose, silty (5-10) sand,
. SP=SM, w/vegetation,

0.7' = 6,3t Brown, mod, compact, silty 9 gra-
' , velly 16 sand, SW-SM, Dyg = .09

B=2



" FDe3 Corbimed
' 603' - 3000'

30.0¢

FD-JJ. Elev, 356.2
0.0! = 1,2t

1.2' - LUt
it = 8,71
8, 7Y

FD“'S Flev, 372.7
0.0' - 1.0'
1.0' - 2. 7'

2,70 = 7.0t
7.0t « 9.3
943! = 10,0°
10.0! « 15,0t

15,0 = 20.0'

B=3

Br., mod. compact, silty 7 gra-
70113" ul., 38 Sand., SP-SM’ Dm = .12

Bottom of Exploration

Hlack-dk. gray, brown, silty (10

20) gravelly (20-30) sand, SN,
w/consideratle organics,

Br,, mod, comp., silty (5-15)
sandy (25-35) gravel, GM, w/soft
spongy organies,

Light brown, mod, compact, silty
(30-L0) sand, SM, w/highly weathered
cobbles & boulders.

Top of Bed Rock

Topsoil

Bre, loose, silty (5-15) m-f sand,
SM, w/trace of organics.

Br., mod. comp., silty 5 gravelly
23 sand, SP-SM. DlO = 0,18

Br., mod., compact, silty 12 mf
sand, SP=SM, Dqq = 0.07

Lt. brown, mod, comp., gravelly
(20-30) sand, SP,.

Br,, mod, compact, silty 1l gra-
velly 13 sand, SP..SM. Dyg = 0.07

Br,, mod, comp., silty 13 m.f sand,
SM, D]_[) = 0065



FDaB

FD-6

Contimed

20,01
245!

25.01
40.0¢

EleV.
0.,0¢
1.0t
2,51
5.0t

5e7"

7437
12,5¢
20,01

25.01
28,0!

30.0*

- 24,5¢
- 25,01

358,6
- 1.0t
2,51

- 500‘
- 5.7

7.3¢

- 12,59
- 20.0'
- 25,01

- 28,0%

- 3000'

Gray, mod. compact, silty 8 sand,
SP=SM, DJ.O = 0,10

Br., mod, compact, silty (L0-50)
£, sand, M.

velly 17 sand, SP-SY, w/decomposed
pleces of gravels Dyn = 0.08

Bottom of Exploration

fropaoil

Brown, loose, gravelly (15-25}
silty (20-305 sand, SM, w/minor
organics and roots.

Brown, loose, sandy (f. 20-30)
silt, ML, w/organics and rootse

Dk, brown, mod, comp., sandy (£s
15.2%) organic silt, OL, w/roots,

Dk, brown, mod, comp., silty (20-30)
gandy (20-30) gravel, GM, w/minox
organics & roots.

Oray, mod, COMD., silty 9 gravelly

31 sand, SP.SM, Djn = 0,10

Brown, loose, mod. COMD., silty 9

Brown, mod, comp., silty (5«15)
m-f sand, SP-SM,

nod. comp., silty (5-15)

Brown,
sandy (35-45) gravel, GP-GM,
w/cobbles.

Brown, mod. COMp., Y& (10-20)
silty (20-30) sand, SM, w/%" layers
of gsendy (fine) silt, M.

Bottom of Exploration



¥Da7

D8

Hev, 361,1
0,0 ~ 0.8t
0.8 =« 2,2¢

2.2. - h‘g'

hoS' - 500'

5‘0' - 1000'
10,0 = 15,0t
15,0t = 16,58

16,5 - 25,0!
25,0V
Flav, 366.6

0.0t - 0.8!

0.8!" = L.5¢
4e5T = 5,00

50! « 10,0!

" Bad

Topsoil

P11, Br., loose, silty (5-15)
sand, M, w/25% cinders, glass
fragments, roots, shoe leather,

Fill. El'o, 10083, Silty (5-15)
gravelly (15-25) sand, SP-SM,
w/minor cinders, ashes and coal
and glass fragmentse

Bl., loose, sandy (fine 15-25)
8ilt, ML, w/organics and w/very
thin layers of br, silty f, sands

Br;, m.°do cmp., Silty 7 Sandy
42 gravel, GP-GM, Dy5 = 0,15

Gray, mod, comp., silty 10 sand,
SPuSM, w/occ. gravel. Dyn = 0.07

Br., loose, silty (5-15) gravelly
(20-30) sand, SP-SM,

Gray, mod. compact, cla silt,
CL-ML, laminated and w/trace of
f, sand,

Bottom of Exploration

Topsoll w/minor coszl, cinders &
aches. '

Fill, Loose cinders and ashes,

Fill, Br,, loose, silty (20-30)
f. sand, SM, w/minor cinders,

Fill., Dk, brown and gray, loose,

silty U7 m-f sand, SM, w/organics

and minor cinders and coal and
occasiongl natural gravel.



FD=9

Corbimed
10,0' = 15,01

15,01 = 25,0!
25,0!

Tev,. 36L.1

0.0t = 0,7!

007' - 3.5‘
305' - 500'
5.0t = 8.5¢

8.5' - 10.0¢
10,0t - 12,5¢
12,57 = 15,0t
15,01 « 20,0!
20.01. - 25,01

25,01 = 28,5t

28,5 - 31,8

31,89

Br., mod. compact, silty 7 gra=
velly 11 sand, SP-8M, Dy5 = 0,13

Oray, mod, comp., sandy (£, 33)
silt, ML, stratified, Dyy = 0,03

Bobttom of Exploration

Fil1l, Br., mod, compact, silty
(5-15) gravelly (20-30) send, SP-SM,

Fill, Br., mod. compact, gravelly
(10-20) stlty (25-35) sand, SM,
W/minor sticks and straw.

Fill., Dk. brown, loose, silty (LO-
50) £, sand, SM, w/organics and
minor brick and coal fregments,

Dke brovm and gray, loose, sandy
(£ 20~30) silt, ML, w/organics
and halr roots.

Br., mod, compact, silty 8 m-f
sa-nd, SP"SH. Dlo = 0,10,

Br., loose, silty 5 sandy L5 gravel,
\GP-GM. D].o b 00200

Br,, loose, silty 6 gravelly 2}
sand, SP-SM, Dyy = 0,1}

Brown changing to gray, m-f sand,
SP. DJ.O = 0,17,

Grsy, loose, silty (5-15) m.f
sand, SP=SM,

Gray, mods compact, silty (5-15)
m-f sand, SP~3M, w/weathered rock
fragments, cobbles,

White, compact, weathered and de-
composed rock fragments,

Top of Bed Rock



FD=10 Tev, 362.1
0,0? = 5,0!

B.0f - 6,0!
600' - 1005'

10.5" - 15.0'

15,0t - 18,0
1800' - 23.0'

23,01 = 27,3%
27.3' - 28,3!
28,3t

FD-11 Elev, 358.2

0-0' bl 0‘5'
0051 - h-O'

,400 ¥ - 600 t

6.0' - 1.0.0'
1000' - ]5.0'

1500’ o 2000'

BT

Fill, Dk, brown, loose, silty
(30-40) £, sand, SM, w/brace of
organics,

Dk, gray-black, sandy (£. 15-25)
organic silt, OL, w/wood chips,
twige and hair roots,

Br,, mod, compact, gravelly L6
sand, SP, w/minor rotted wood chips.

% = 0.18. ’

Oray, loose, silty 7, m-f sand,
SP-SM, w/occ. gravel. Dy, = 0.13.

Gray, loose, m-f sand, SP.

Gray, mod, compact, m-f sand, SP,

w/cobbles.,

Gray, mod, comp., gravelly (10-20)
sand, SP, w/cobbles, .

Gray, mod., compact, gravelly (20.30)
sand, SP, w/cobbles.

Top of Bed Rock

Topsoil w/broken glass,

Fill, Br., loose, silty 10 gravelly
35 sand, SP-SM, w/minor roots and
glass fragments, Dy, = 0.074.

Dk, brown, loose, silty 27 sand, SN,
w/organics, twigs, and roots. Dl0 -
0.02.

Brown, loose, silty 7 sandy L6 gravel,
GP=0GM, Dlo - 0&153

Brown, loose, silty 12 sand, SM, w/
minor lumps of organic silt, Dyg = 0.07.

Brown, loose, m-f sand, SP,



FD=1l. Continued

20401

25,0°

FD=12 Elev,
040"

0,8

2,51

L5t
5.0!

Be5t

25.0¢

FDw=l3 Elev,
0.0

0.5

10!
2,0
9.5

20.0?

= 25,01

357,5
- 0.8'

2451

ho5?

5.0t
8458

- 25.0'

350.8
- 0,5!
L.0!

5.01

~ 9.5t

20.0!

Brown, loose, silty (5-15) £,
sand, SM,

Bottom of Exploration

- Topgoil

Br., loose, silty 8 sandy LO gra-
vel, GP-OM, w/hair roots and cobbles,

Dlo = (0,10,

Gray, loose, silty 12 m~f sand,
SJ-SM, W/oeco graveal, Dlo = 0.060

Br., looge, silty (15-25) sand, SM.

Br., mod. comp., sandy 42 gravel,

GP. DlO = 0,20,

Gray, mod. compact, silty 33 f.
sand, SM. ' Stratified in few zones,.

DIO = 0,045,

Bottom of Exploration

Topsoil

Dk, brown, mod., comp,., gravelly
(10-20) silty (25-35) sand, SM,
w/organic odor and minor rootg

and organics,

Gray, mod., comp., silty (10~15)

gravelly (15-25) sand, SM.

Br., mod. comp., sandy LO gravel,
ap, DJD - 00320

Gray, mod. comp., sandy LL,L5 &1%,
ML, w/occ. gravel, Dy, = 0.025.

Bottom of Exploration



FD~ih Elev,
- 0,0

1,2¢

3.5¢

5,01
6.0‘
7.5¢

11,5

1k,51

20,0°

FD-ls Elev,
0,0?
1.0?

5.0?
6.5¢

10.0t

361.2
1.2t
3.5?

5.0t

- 600'

Te51

- 11.5¢

- U,5t

bl 20.0 s

36l.3
- 1,0!
- 500'

- 605‘
=- 10,0t

- 11,51

B=9

Topsoil

Hlack-gray, soft, organic silb,
OH, w/hair roots,

Hlack and brown, loose, silty
(20-30) sandy (25-35) gravel, GM.
811t is mainly orgmnic,

Brown, mod. comp., silty 13 m-f
sand, SM. Dy = 0.06.

Brown, loose, silty (5-15) sandy
(30-40) gravel, GP-GM,

Brown, mod. comp., silby 10 sand,
SP«SM, w/oce, gravel. Dy = 0.09.
Brown, loose, silty 38 sand, S,
w/oce, gravel and w/brown lenses

of clay (CL). Dy, = 0,0035,

Brown, mod. comps, clayey silt,
CL=ML. Slight variation in gra-
dation indicates thin stratification,

Bottom of Exploration

Topsoil

F‘.'I..ll. Dl{. bmm’ 100363 ligh'b-
weight, mixture of silb, f-m sand,
ashes, cinders, pockels of organic
s5ilt, fragments of brick, glass &
wire. Probably 60% ashes, cinders,
ebe.

Dk. brown, loose, sandy (25-35)
organic silt, 0L,

Br., mod, comp., silty 6 sandy b6
gravel, GP-GM, D'.LO = 0,18,

Br., loose, silty 8 sand, SP-3M,
w/oce. gravel, Dyg = 0,11,



' FD15 Contimed
1105' - 18 00'

18,01 = 24,5
24,5t - 25.0¢

25,0t

FD16  Heve 373.0
0,0!' = 2,5¢
2,51 = L.5!
L5t = 8,5

805' - 1000 1

10,0 - 13,5¢

1305' | - 30.0'
30.,0! « }5.01

45,0t

Brovm, mod, compact, siliy © gra-
velly 33 sand, SP«SM, Ilm = 030

Bre, mode. comp., gilty 10 gravelly
12 San-d., SP-SMQ I)]-O w Oa(y?l[.m

Gray, stiff, clayey silh, Ul.lil,
Bottom of Explorstion

Black, loose topsoil,
Fill, White and grasy seft eshes.

Stratified, loose, br., silty
(30-40) f. sand, SM, and davk by,
sandy (£, 20-303 silt, ML, w/minow
organics -and halr roots, Possibly
£111,

Gray, mod, comp,, sandy (35-45)
gravel, GP, w/cobbles.

Br., mod. comp., silty 8 sandy L0
gravel, GP~GM, w/cobbles. D4 = 0.09,

Orzy, mod., compact, ails, Wi,
Slight variation in gradation iy
dlcates stratification, D, =~ 0.009.
TJII"NP, PI.NP, Wn = 28003 '&9013 319?‘9

Gray, mod. comp., clayey silt, M.
€light variation in gradation in.
dicates sbtratification. = 000,

LI. = 30, PI = 6, Wn = 310. Y 3601!0

Bottom of Exploration



FD-17

FD-18

Elav,
0.01

5.0!

9,0!

13.5°

20,01

25,01

Elev.

0.0!
1.5t

945"

10.0¢

11,0!

372.8
- 5.0!

9.0!

- 13.5¢

20,0°

376.4
- 1.5'
- 9.5t

-~ 1000'

- 11,01

- ‘]500'

25,0

B.ll

Fill, Black, mod. comp., mixbture
of sand, silt, gravel, cinders and
ashes, Of total mixbure, (20-30)
silt sizes, (10-20) gravel sizes.
High % of cinders and ashes.

Fill., Light gray to dark brown,
loose, veriable silty 38 sand, SN,
w/minor brick and organics and w/
pockets of silte Dqg = 0.013.

Brown, mod. comp,, silty 9 gravelly
45 sand, SP-SM, Dyq = 0,09.

Gray, comp., silt, ML, Slight va-
riation in gradation indicates
stratification. Dyg = 0.,00L. LI=NP,
PI=NP, Wy, = 28.0.

Same as above except sandy 7 silt,
ML, D% = 0,007. ILL=NP, PI=NP,
Hn = 8000 .

Bottom of Exploration

Topsoil,

Fill. Light br., looge, silty 8
n-£ sand, SP=SM, Dy, = 0,085,

Fill, Black, loose, ashes and
cinders.

Fill. Dk, br., loose, gravelly
(10-20) silty {(30-h0) sand, SM,
w/minor cinders and coal dust,

Variable, brown to gray, loose,
gravelly 16 silty 26 sand, SM,
w/minor coal and cinders and w/

‘glight odor varying from organic

to petroliferous., Dm = 0,030,



¥D~18 Contimed

15,0' = 19,0!

19,0 - 30.0%

30,01

FDu19 Elev,

0.0!

2,07

5.0!

545!

6.5t

10,01

15.0¢

17.5¢

370.1

2.0!

S.Of
Be5¢
6451
10.0°
15.0!

17.5¢

20.0!

Gray, mod, comp,, silty 13 gra-
velly 30 sand, SM, w/petroliferous
odor. Djg = 0.050.

Stratified, gray, compach, siiiy
(Lo-50) £, sand, SM, and sendy (£
35-48) silt, ML, w/oce. gravel,
Becomes more sandy with depth.

Bottom of Exploration

Dk, br., loose, clayey silt, CL-ML,
w/plant roots,

Fi11l, Dark brown, loose, cinders .
and ashes w/wood, metal, brick frag-
ments,

Fill, Dark brown, loose, gravelly
(10-20) silty (L0-50) sand, SN,
w/minor metal and ashes.

Fill.. Dark bmwn, mnod, COMP.,
sandy (20-30) silt, ML, w/organics
and minor metal and other debris.

P11, Br., mod. comp., silty 8
sandy Ll gravel, GP-GM, w/minox
pleces of metal, Djg = 0.10.

Br., mod. conp., silty 13 £, to m
sand, SM, w/occasional gravel par-
ticles, Dlo = 0006.

Br,, mod, comp., silty (30-40) f.
to m, sand, SM,

Gray, comp., sandy f. 10 silt, ML,
w/occasional cobbles., Slight va-
riation in gradation indicates
stratification, Djg = 0.011,



FD-19

FD~20

Y PYA

Contirmed
20,0 - 25,01

25,01

Elev. 373.0
0.0' - 9.0'

9.0' - 10.0‘

10.0% = 12,51

15,0t = 17,7

20,01

20.0' Lad 22.5'

22,5 = 25.0!

2500' - 3600'

36.0' = 37.0°

37.0!

Gray,. comp., gravelly (10~20)
silty (20-30) sand, SM,

Bottom of Exploration

Fi11, Black, loose, cinders and
ashes w/minor coal and brick frag-
nenta,.

Fillo Dk. br., SOft! Sand,y (fl
15.25) organic stlt, OL, w/pieces
of wood,

Fill, Brown, loose, silty 7 sandy
25 gravel, GPGM, w/cobhiles and
wood., Gravel in sample is mainly
broken cobbles. Dyg = 0,18,

Dark brown, mod, comp,, silty 8
gravelly 32 sand, SP-SM, w/decayed
wood and cobbles., Dyjg = 0,10.

Gray-brown, mod. comp., silty (10-
20) gravelly (,0-50) sand, SM, w/
eobbles., OGravel in sample may be
partly broken cobbles,

Gray, comp., sandy (£, 5) silt,

ML, Slight variation in gradation
indicates stratification, Dy, = 0.012,
I-IJ-NP, PI“NPC

Gray, loose, silt, ML, Dy, = 0.009.
LI=NP, PI=NP, W, = 26.7.

Gray, mod, comp., gravelly 17 silty

Gray, mod. comp., silby 17 sandy
b3 gravel, @, w/boulders., Dqg = 0,03.

Brown, compact, gravelly (10-20)
gand, SP,

Top of Bedrock



' FD-—a].. Elev. 3?1' 1

0.0' = 0,8¢ Topsoil
0.8 =« 9,07 - Fill, cinders and ashes.
9.0t =~ 10,5¢ Dk. br., loose, silty (30-40)
, f, sand, SM, w/organics,
10,5t = 15,0t . . Brown, mod. comp., silty 1l .
gravelly 39 sand, SM, w/cobbles.
15,0% ~ 20.0! Brown, mod. comp., silty 8 gra-
' velly 28 sand, SW«SM, w/cobbles,
]h_o = 0,10, ‘
20,0t - 24,0! Brown, loose, silty 8, sandy LO

gravel, GP-GM, w/organics, pet-
roliferous odor, and cobbles. Dyge
_0912.

24,0 - 25,0' . Gray-brown, soft clay, CL, w/pe-~
troleum and sandy Seams.

25,0* - 30,0! Gray-brown, loose, silt, ML, w/
glight petroliferous odor,

30.0! Bottom of Exploration

FD-22 Elev, 371.8

040" = k.5¢ Fill, BHlack, mod. comp., clnders,
ashes, coal and wood,

L.5' - 10,0! | Fill, Dk, br.,, mod. comp,, mixbure
of fe-m sand, silt, cinders, ashes
and wood w/occ. gravel., Possibly
10-60% natural soil particles and
20% silt sizes.

10.0' « 12,0t Brown, mod. comp., silty (15-20)
f-m sand, SM, w/oil odor. Micaceous.

12,0t w 12,7 Variable, comp., brown silty (25~
35) fem sand, SM, and black organic
8ilt, OL, w/fine roots.



- FD-22 Continued

12,71 « 15,07 Gray, compact, silty (5-15)
_ _ gravelly (25-35) sand, SP-SM,

15,01 = 17,5¢ - Brown, mod. comp., silty 7 sandy
30 gravel, GP.GM, Micacecus, Dlo“
015, _

17,5 « 21,5¢ Brown, mod. comp,, silty 17 m-£
, sand, SM, w/occ. gravels Dy, = 0.0k,

21,51 = 21,0f Brown, mod. comp., silty 12 sendy
35 ogravel, GP-GM, Micaceous, Dy,
0.00, .

21,01 « 25,0! Brown, mod. comp,, sandy (30-40)
Silt’ M[u ‘

25,01 Bottom of Exploration

FDw23 Eleve 36l1,9

0.0' - 1,5¢ Dke bre, loose, silty (20-30) .
sand, SM, w/grass and weed roobs
and occasional gravel. Topsoil.

1.5' - 5,0! ~ F11, Dk, br., loose, silty (15-
25; sand, 8M, w/bl, sandy (f. 20~
30) organic silt, minor rotted

wood chips, and occasional gravel.

5.0' = 8,5 Dk. brown, loose, m~f sand, SP,
: oil stained, w/matted felt, rotted
wood and shells,

8,57 =~ 10,0! Dke br., to black, loose, gravelly
(10=20) c-f sand, 8P, oil stained
and with strong oil odor,

10,0 = 15,0° Dk, brown, black, mod. compact,
sandy 29 gravel, GW, w/minor lumps
of black, sandy (f. 20-30) organic
silt, and w/oil odor. Dlo = (0,20,

15.0% « 20.0f Gray, mod., comp., sandy 13 silt, ML,

20,0t Bottom of Exploration

B=15



FD2ly

FD-25

Flev,

0.0!

5.0t

10.0!

l1.0t
13.3!
19.01
20,01
21,1!
Elev,

0.0!
0.8¢

2,5t
345!

6.51

372.7
- 500'

- 10,0!

- 11,0t

- 13.3!

19.0"

]

- 20.0'

211!

36946
- 008'
2.5¢

- 3,5

6.5¢

1

18.5¢

Fill., Dk, brown-~black, loose sand,
5P, oil soaked, and with ocec, gra-
vel and coal,

¥ill, Ik, brown-black, loose, gra-
velly (20-20) c-f sand, SP, oil
staining, and w/minor cinder and
coal fragments.

Fill. Dk. brown-black, loose, silty
(5-15) gravelly (20-30) sand, SHM,
w/organic silt lumps, roots and

0il staining,

Dk, brown, sandy (f. 20-30) organic
silt, OL, w/wood fibers.

Brown, mod. comp., silty 7 gravelly
b3 sand, SP-SM. Dy, = 0.13.

Gray, very compact, sandy (f. 10-20)
silt, ML, w/cobbles.

Rock fragments w/20% gray, f. sandy |
silt, ML, :

Top of Bedrock

Dk, brown, loose, topsoil.

Fill., Br., loose, silty (10-20)
gravelly (10-20) sand, SM.

Dk. br.’ 10058, Sarldy (10"20)
silt, ML, w/organics.

Reddish~brown, loose, gravelly 1h
8ilty 18 sand, SM. Dy, = 0.035.

Brovm to gray, mod. comp., silty
1,15 fine sand, SM. D, = 0.06,
0.07.



" FD-25

FD-26

FD=27

Continued
1805‘ - 2500'

2500' - 35.0 '
35,0°!

Elev, 365.1
0.0' - h.O'

L0 - 5.0!
5.0 = 6,5

6,5' - 10.0!
10.0' - n&oS'
14,5 - 29,0

29.0' - 30.0'
30,0!

Elev. 369 o7
0.0' - 2.5‘

B.17

Gray, mod. comp., silty 35, L8 £,
sand, SM, stratified. Dy, = 0.03,
0;01 L] - ,

Gray, mod. compact, silty (20-30;
fo S&nd, S!{, and fo Sandy (20-30
8ilt, ML, Stratified,

Bottom of Exploration

Fill., Wool, glass, metal, coal,
etc,

Fill. Light brown, loose, gravelly

(10-20) sand, SP, w/minor coal,
wool, etc.

Dk. brown, loose, silty (LO-50)
f. sand, SM, w/few roots. Micace-
oUuS. '

‘Brown, loose, sandy 40 silt, ML,

% b 0.0%.

Brown, mod. comp., silty 8 sandy
38 gravel, GP-GM, Dyp = G.10.

Light gray-brown, mod. comp., sty
a, Bh f. sand, M, D10 = 0005, 0.0L.

Light gray-brown, mod. comp., silty
(10-20) sand, SM, w/occ. gravel.
Micaceous,

Bottom of Exploration

Fill, Brown, loose, gravelly (10-
20) sand, SP, w/minor cinders, coal
and brick fragments,



FD-27 Cont inued
205' - 10.0'

]‘000t - ]_1.5‘

1105' - 15.9'

15.91

FD-28 Elev, 370.3
0.01 « 0,9!

0-9' - 500' )

590' - 8'8'

8.,8' - 10.0!

10.01 - 21,9t

21,9 = 35,0

35.0°

Fill. Dk. brown, mod. comp., mix-
ture of sand, gravel, silt, cinders,
ashes, coal and brick, Silt sizes
(20-30). Probably more than 50%

is cinders and ashes,

Brown, med, comp., silty (LO-50)
f. sand, SM, w/occ, gravel,

Brown to gray, moed. comp., silty
18 sandy 35 gravel, GM, w/boulders
between depths 12,9 and 15.0 and
w/probably cobbles. Dyg = 0.02,

Top of Bedrock

Fili, Lt. brown, loose, sandy
(30-h0) gravel, GP, w/minor glass
and clnders,

Fill., Hlack, loose, cinders and
ashes w/occ. gravel and organic

‘silt balls,

Browvn, loose, silty 9, gravelly 36,
sand, SP-SM, w/trace of oil odor,
May be fill., Dyy = 0.08,

Variable loose, brown, sandy (f. 10
20) silt, ML, and black organic
gilt, OL,

11, BI'Own, CONMPey Silty 12’ 10
gravelly 33, 35 sand, SP-SM, w/
minor coal and cinders. Djy = 0,06,
0.07.

Gray, loose, uniform silt, M. Dlo"
0.013. _

Bottom of Exploration



0.0 = 3,9 Crushed stone,

3.9 = 12,31 Fill., Brown, very loose to com-
pact, sendy 25 gravel, GP, w/
minor coal and cinder fragments,

Dlo = 00100

12,3! = 15.0! Fill, Brown, mod. comp., silty
16 gravelly 35 sand, SM, w/trace
of oil stain,

15,01 ~ 20.0° P11, Brown, med, comp., silty
(5-15) sandy (30-L0) gravel, GP-GM,
w/10 to 20% coal, cirders, etc.,
and with trace of oil.,

20,01 = 22,1! Gray, loose, gravelly (10~20) sandy
{20.30) silt, ML, w/oil stains,
May be f£ill.

22,1' - 30,0 Brown, comp., sllty 14 sandy 33

gravel, GM, Some gravel easily
crusheds Dy, = 0.05.

30.0! Bottom of Exploratien

FD-30 Elev, 361.7

0,0t =« 5,0! Fill. Black, loose, silty (5-15)
gendy (30-40) gravel, GP-GM, w/l0-
20% coal, brick, cinders, glass,

5,07 =« 10.0' Fill, Brown, mod. comp,, sandy
(10-50) gravel, CP, w/minor coal
and cinderse

10,0t = 145! Fi11, Light brewn and black, loose,

silty, 7 gravelly hO sand, SP-SM,
w/10-20% coal, cinders, etc. Dyy=0.11.

11,51 = 1540 Gray, Lloose, sendy (f. 10-15) silt,

15,0t - 30,0t Gray, loose, sandy 16 silt, ML,
Micaceous, Dy = 0.015, Wn n 22,2,

30.,0! Bottom of Exploration

B-19



FD-31

FD=32

Elev, 37101
0,0' = 7.8?

7.8' - 12.h'

12,4t - 25,0¢

.2500' - 30.0‘

30.0‘ - 3109‘
31,9% - 35.0¢
35401

Eleve 37242
0.0' = 7.0

T.IL ' - 10,0¢

10,0 « 14,01

1.0 = 17.4°

17011‘ - 20.0'

. Ba20

Fili, Dk. brown, very loose light-
welght mixture, f.m sand, silt,

‘ashes, cinders, coal,

Hlack, loose, sandy (f. 20-30) or-
ganic silt, OL, w/hair rocts.

G’ray-:b mnod, COMmp, , Si.lty 5, 8
sandy 27, 6 gravel, GP-GM, w/daxk
gray pockets between 20.0' and 25.0!'.
Dy, = 0.02, 0,01

Brown, mod. eomp., silty (L0-50)
f-m gand, M, w/oce. gravel,

Brown, mod, comp., gravelly (10-20)
silty (25-35) send, SM,

Brown, comp., silty (25-35) gravelly
{25-35) lsand, M, ‘

| Pottom of Exploration

Fill. Black, mod. comp., cinders
and ashes, w/boulders between 4.2
and 7.0‘0 '

Pill, Dk. brown, mod. comp., silty
(10-20) gravelly (10-20) sand, <M,
w/minor einders, coal dust and fine
roots, _

Dk, brown, mod. comp., gravelly
(10-20) silty (20-30) sand, SM,
w/minor organics and boulders from
12,3t to 0%

Brown, mod. comp., silty 7, sandy
h6 gz‘ave]-’ Gp-m. DJ-O m '0001.

Gray, comp., silt, ML, Djp = 0.005.



¥D-32

FD-33

Contimied
2000‘ - 25.0'

25.0' - 30,0°
30,0

Elev. 371e9
000' - 201‘
2,1t - 9,5¢
9,57 « 10,9!

10.9' - 13.1’

1301' - 1500'
15,0t - 20,0t

20,01 = 25,0!

25&0' bl 26.1'

26,1 « 27.9¢
27,9 = 30.0'

30,0°

B=21

Gray, comp., sandy f. 30 silt,
ML. Dlo ol 000150

Gray, comp,, silt, ML,
Bottom of Exploration

Fill, Blaeck, comp., cinders and

: a.shes.

¥i3l. Tan, looze, silty 8, m-f
sand, SP-SM, Dy, = 0.08.

" Brown, :I..m?e.*f.f.es gravelly (10-20)

silty (20-30

Brovn and hlack silt, ML, and
orgenic silt} 0L, w/fine roots,
May be £ill.

sand, SM,

Brown, loose, silty (5-15) n-f
sand, SP-£M,

Brown, mod, comp., silty 8 gravelly
lll sand, SP.SM, Dlg = 0ul24

Brown, mod. compe., silty 12 gra-
Velly hh. Sand, SP..SM, DlO = 0005.

Brown, mod, comp,, silty (20-30)
sandy (20-30) gravel, GM,

Gray, mod, comp., silt, ML,

Gray, comp., silty (L0-50) f,. sand,
SM, w/3" layers of clayey silt,
CL-ML,

Bottom of Exploration



. FD"'BJ_]. ' Ej.ev.
0,01

8.21

10,0!
15,0¢

8.7
20,01
25,0t

FD35 Rlev,
0,01

ko7t

T.1?

20,0°¢

367.8
- 8.2

had :LOQOI

- 15.0!
- 18,7t

- 20.0‘

L - 25.0'

360.5
- ll- 7'

- 701'

- 20;0'

Bw22

Fill. Dk, brown, loose, mixture
of approx, 50% silty (5-15) sand,
SP-8M, and 50% coal, cinders,
ashes, and bricks.

Fill, Black, loose, gravelly (20~
30) organie silty (30-h0)} sand,
SM, .w/approx, 50% felt scraps.

Brown, mod, compact, silty (5-15)
sandy (30-40) gravel, GP-GH,

Gray-browm, mod, compact, f. sandy
12 Sil"('u, mo Ih.o - 000]-30

Gray-brown, mod, comp., sandy (f.

'10-20) silty (20-30) gravel, @M,

G:_ravel sizes are white and weathered,

Brown, mod. comp,., silty 12 sandy
32 gravel, GP-GM, w/oil odor, Dy
0.0 - N

Bottom of Exploration

Fill, Brown, loose, silty (5-15)
m-f sand, SP-SM, w/:,I.O% rotted wood,
peat, coal and grass roots.

Fill, Wood chips and coal, oil
stained, w/30-50% brown-black,
loose, silty (30-l40) sand, SM,

Brown-gray, lovse, silty 7 gravelly
22 sand, SP-SM, D, = 0.13.

Bettom of Exploration



FD=36 Flev. 393.4
0.0' = 1.1 ‘Popzeil,

1.1' - 10.0'- ' Brown, loose, c-f sand, SP, w/occ.
gravel and occasional small tree
roots, DlO = 0.18.

10.0' - 20,07 Brown, loose, silty 10 gravelly
18 sand, SP-SM, D,, = 0.08.

20,0' - 25,0¢ Brown, loose, silty 13 gravelly
15 c-f sand, SM, w/occasional
small tree roots, Dy, = 0,05,

25,0' = 30,0! Gray~brown, mod, comp., silty 10
3000, - 35‘0‘ ’ Gx'ay-bmm, de. cﬂmp., c-f Sand’
SP, '
35,01 - 46,17 : Brown, loose, silty 10 m-f sand,
: SP—SM, Dlo = 00080

h6.1' - 50,0! < Brown and white, compact silty
. (10-20} gravelly (20-30) sand,
8M, w/easily crushed, weathered
and decomposed gravel sizes,

50.0t _ Bottom of Exploration

FD"37 Elev,. 3910h

0.0' ~ 1.1! : Topsoil.

1.1t -« 1,1 ' Brown to gray, loose, silty 8, 7
gravelly 13, 27 sand, SP-SM, Dy4=
0.1,

i1t - 28,67 Gray to br,, loose to mod. compa,
0,0k,

28.6% - 50,0t Gray, mod, comp., silty 29, 22,
20 E-f ssnd, SM, Dq, = 0.025, 0.0k,
0,043,

50,0° Bottom of Exploration

B~23



" FD-38

FD-39

FD=}0

Rlev,.
0,01
1.9t

5.0!
10.0'
W2t

25,0°

35.0!

Elev,
0.0t

1.9t

15.0!

20,0!

Elev,
0.0?

O.h!

3.9¢

368,0
- 1.9t
- 5.oi

- 10.0' )

- 1’4.2'
- 2500'

- 3500’

3616
- 1_0 9 '

- 15,01

- 20.0'

361.9
- Ot
- 309'

- 8,2t

Bu2ly

Topsoil.

Reddish-brown, loose, silty
(10-20) fine sand, SM,

Brown, loose, silty 22 m-f sand,
SM.‘ Dlo = 000’4&

Brown, loose, silty 12 m-f sand,
SP-SM. Dlo u 0,07,

Gray-brown, mod, comp., silty
42, m-f sard, SM, D:!.O = 0,0k,

Gray, mod, comp., silty 20 c-f
sand, SM, W/occ, gravel, Dy =
0.02‘

Bottom of Exploration

Brown, loose, sandy (40-50) gra-
vel, GP,

Lt. brown, loose, silty 7, c-f
sand, SP-SM, w/occ, gravel, me
0‘10’ o.w.

Gray-brown, loose, silty 13 f,.
S&nd, m{. % = 0.06‘

Bottom of Exploration

Topsoll.

Brown, loose, gravelly (5-15)
Sand, SPO

Lt. brown, loose, m-f sand, SP,
Dlo bnd 00150 )



' FD-0

- FD-A

FDo}2

Continued
8.2' - 15,01

1500'. - .2009'

20,0!

Flev, 361,0

0,0! - 0.1!
0.1f = 6,2t

6.2' « 8.0t

Be0t =~ Bl9?

8.9‘ - 15.9'

~ 15.9' - 20,0°

20,0t

Hev, 360.5
0.0' - . 1.2'
1,2 - 32,)

124! - 20,0

- 20,01

B=25

Gray-‘érown, loose, silby 17 fine
Sand, M. 10 = 00050

Gray-brown, loose, silty (20n30)
(30-1]9) £. Sm, .

Bottom of Exploration

Asphait pavement,

Fill, Prown, loose, silty 8 gra-
velly 23 sand, SP-3M, Dy = 0.12,

k., brown, loose, organic-f.-
sa.ndy (10-20) silt, OL,.

Gray-brown, loose, si:wy {10~20)

Br., mod, comp., sandy 43 gravel
GP. DlO » 00250

It. brown, mod. comp,, m-f sand,
8P, w/occ. gravel. :

Bottom of Exploration

Topsoil,

Br,, looge, silty 11 grayelly 12,
(5-20) Ban.d, SP-SM. % - 0007.

Gray-brown, mod. comp., silty
(5-15) sandy (30-0) grave:l.,
GP=(M, |

Bottom of Exploration



FMB Elev.
0.0!

8.1!

11,27
20,07
FD-bh Elev,

0,01
0.2

1.5¢

L.5*
7.5!
9.6'
15.9*

20,0

358.3
- 8 ol'

- 1102‘

- 20.0'

364,53
- 0.2
- 1.8

LSt

7.5¢

- 9;6'
- 15.9¢

- 2000'

B=26

Fill. Black and brown, loose,
sandy (30-40) gravel, GP, w/
ninor roofing felt, cindérs,
brick fragments, glass, scrap
iron, and shoe leather. Upper
part of stratum black organic
gbained,

Gray-brown, loose, silty (5-15)
m-f gand, SP-SM, w/organic silt
Jumpse

Gray, loose, f. sandy 32 siit,
ML, DlO = 0,02,

Bottom of Exploration

Asphalt pavement.

Fill, Brown, loose, sand, SP,

w/oce, gravel.

Fill, Brick & concrete frags.,
cinders, ashes, wood, glass, Or~
anic silt lumps, w/20-30% silty
10-20) f. sand,

Brown, loose, silty (20-30) m-f
sand, SM, w/ninor orgaic silt
111“1139. ‘ ;

Dk., brown, organic silt, 0L,

Brown, mod. comp., silty (5-15)
sandy (35-hS) gravel, GP.GM,

Gray, loose, silty (5-15) gra-
velly (10-20) ¢-f sand, SP-SM,

Bottom of Exploration



FDﬂhs Elev.

0,0t
0.2°

2,0!

8.87

13,70

20,0

TDulb Elev,

0.0"

1.1t

L1t
5.9t
6.91

13.9¢

15.0?

FD"’-‘T Elev,

0,0t

365.9
- 042!
- 2.0'

- 8.8'

- 13.7¢

et 20.0'

36k.7
1.1
L1

8,9°

6.9t

'« 15,01

366,7
Ll . 0.8'

13,91

Asphalt pavement.

Fill, Brown, mod. comp,, silty
(5-15) gravelly (10-208 sand,
SP=SM,

Fill., Black, loose, cinders and
ashes.

Gray, mod. comp., silty (5-12)
gandy (35-l5) gravel, GP-G,

Gray, mod. comp., silty (40-50)
f. sand, 8M,

Bottom of Exploratlon

Topsoil,

Fill. Brown, loese, siliy (20-30)
sand, SM, w/L0-50% brick, glass
and cinders, : o

¥111, Dk, brown, loose, silty
(30-10) sand, SM, w/oce. gravel,

- Dk, brown & gray, loose, organic

gilty (40~50) mef sand, M, w/
twigs. -

Bm, mod. Comp., Bandy (30'440)
gravel, GP,

Brown, mod, comp., silty (30-L0)
f. Sand, S}I‘ ‘

Bottom of &cplorati on

Topsoil,

Bu27



" FD=YT

FD-18

FD~49

Contimad

08!

73!

15.0!

Rlev,.

0.0!

1.9t

5.01

20.0!

Elev,
0.0!

3.5¢

7.8t

13.9¢

17.91

- T3t

- 1500'

357.h
- 1,9¢

- 5.0'

- 2006'

363.3
- 3.5!

- 7.8'

- 139"

- 17,9t

- 20.0'

Fill, Dk, brown, loose, cinders,
ashes and coal fragments w/ approx.
50% silty (5-12) sand, SP-SM,

Brown, loose, silty (10-20) sandy
(30-40) gravel, GM, w/minor wood
chips, 7.3' to 10.0'.

Bottom of Exploration

Fill, Brown, loose, sandy (30-L0)
gravel, OP, w/10-20% coal, cinders,
nalls and glassg.

P, Brown, loose, silty 7 sandy
L2 gravel, GP-GM,  Dqy = 0,15.

Gray, looge, silty 7 graveily 10
o-f sand, SP-SM, Djq = O,1k.

Bottom of Expfl.oration

Fill, Brown, loose, silty (10-20)
gravelly (10-20) sand, 8M, w/30-
50% coal, brick, wood, glass, cin-
ders and felt,

Dk, brown, loose, organic f. sandy
(4O-50) silt, OL, w/small roots.

Brown, loose, silty 9 gravelly 33
sand, SP-SM, Dy = 0.08. ‘

Gray, mod., stiff, sandy 23 silty
c:l.ay’ M. Dm - 0.0011.. IL = 29,
PL=17, '

Brown, mod, compact, silty (10-20)
sandy (25-35) gravel, @M.



FDw50

FD=51

roas

Conbinued
20.0‘ - 26.’4'
26.h' - 36.@"
30.0°¢

mev. 362.5
0.0' - 20’-"

2.4' - 6,8¢

6.8t = 8,2t
8.2t - 20.0'
20.0!

Elev, 371[.6

0.0' - 0.2'
002' - 509'

5.9t - 8,97
809' - 13.9’
13,9t - 20,0¢

20,0

B=29

Brown, mod. comp., silty (5-13)

sandy (30-L0) gravel, GP.GM,
w/cobbles. '

Br.-gray, mod. comp,, silty (20
30) £. sand, SM, '

Bottom of Exploration

Fill, Dk, brown, loose, silty
(5-15) sand, SP-SM, w/30-140%
cinders, concrete, cogl, wood
and glass, '

Fill, Dk, brown, loose, silty

(25-35) sand, SM, w/minor cinders,
occ, gravel and organics.

Brown, med, comp., silty (5-15)
sandy (30-40) gravel, GP-GM,

Gray-brown, loose, silty (10-20)

. m-f Sand, SH.

Bottom of Explorstlon

Crushed stone.

¥411. Brown, loocse, sand, SF,
w/l0=20% gravel sized cinders.

Fi1l, Lt, brown, loose, m-f sand,
SP, w/occ, gravel.

Grey-brown, loose, silty (30-40)
f. sand, SM, w/organics,

Brown, mod, comp., silty (5-12)
sandy (30-10) gravel, GP-GM,

Bottom of Exploration



FD-52  Elev. 361.6

0.0' = 0.9 Fi11. Brown, loose, silty (5-12)
sendy (30-40) gravel, GP-GM, w/
20-30% coal, wood, brick, cinders

and glass.
0.9t - 6,11 Dk, gray-browm, mod, comp., sllby
(5-12) sandy (30-L0) gravel, GP-GM,
w/oil odor,
601«' - 1000‘ wan, mOd. com.p.’ Bi-lt (5"12)
, sandy (35-45) gravel, GP-Gf.
10,0! - 11! ~ Brown, mod, comp., silty 7, gra-
B velly 42, sand, SPSM, Dy, = 0.110.
1.,1* - 20.0! Brown, mod, comp,, gravelly (10-
. : 20) silty (35-h5) sand, SM,

20,0! , Bottom of Exploration

FD~53 Eleve 371.9
0.0' = 0.9t Topsoil,
0.9‘ - 8.!1; 11, Dk. -'brm, loose, silty
(15-25) sand, SM, w/10-20% gravel
gize conerete, coal and cinders.

8.4t l-, 12,11 Brown, mod. comp., silty (5-15)

sandy (35-45) gravel, GPGM,
12,1t - 18,1t . _ Gray-brown, mod. comp., silt, ML.
: Dlo = 000065.
18,1t - 25.0¢ Gray-br., mod, comp,, silty (10~

20) sandy (30-40) gravel, GM.
25,0% Bottom of Exploration

FDw5l Eleve 372.1

0,01 ~ 5,0% Fill, Dk. brown, loose, silty
: (15-25) o~f sand, SM, w/occe
gravel and 10-30% brick, coal,
¢inders and glass,.

B30



FD-5hL Continmued

5.0t ~ 10,9t Fill. Dk. brown, mod. compact,
silty (5-15) c-f sand, SP-SM,
w/occ, gravel and 10% brick, glass,
cinders and metal, ' ‘

10.9¢ ~ 20,0! Gray-brown, mod. comp., silt, M,
‘ DlO = (0,000,

20.0! Bottom of Exploration

FD"S; Elev. 3611-.0

0,0 « 7,1% ' Gray-brown to brown, loose, silty
(5-15) gravelly (5-20) c~-f sand,
SP-SM, w/minor wood & brick frage
ments O' to K'.

Telt = 12,21 : Brown, loose, silty 16, gravelly
o 21, sand, SM, Dyq = 0.040.
12,2t - 25,0! Gray-brown, mod. comp., silt, M.
: Dlo = 0,009,
25.0! " Bottom of Exploration

FD~56 Elev. 355014

0.0 = 1.kt Topsoil,
1.kt - 3,9t Brown, loose, silty (20-30) f,
' sand, SM, w/hair roots., Subsoil.
3.9 = 91! Brown, loose, sandy LO, gravel,
G'Po Dlo = 0035!
9.1 = 26,07 Gray-brown, mod, comp,, silty
(25-38) f. sand, SM,
20.0° Bottom of Exploration

FD-57  Elev. 355.6
¢.0' - 1,1 Topsoil,

Bw31



¥D-57
1.1t
L1t
8.1t
10,0t

20.0?

FD-58 Flev.

0,01
1.1t

33!
10,0t

20,01

Contimed

- b.1!

- 8.1t
bt 10.0'

- 20,0

3h7.5
had 1.1'

- 3,3

- 10,0°!

~ 20,0!

B.32

Dark brown, loose, silty (L4O-50)
£, sand, SM, w/hair roots, Sub-
soil, ‘

Brown, mod. comp., sandy 39, gra-
vel, GP, D10 = 00250

Brown, mod, comp., silty (45-50)
f. sand, SM,

Brown to gray brown, loose, sllty
(5-15) fine to med. sand, SP-SM,

Bottom of Exploration

Topsoil,

Fill, Dk. brown, mod. compe,

silty (5-10) sandy (30-40)
gravel, GPu(M, w/trace of as-
phalt and wood,

Gray“‘bm, CDmpa, f. Bandy ha,
Silt, ml. D].O - 0.035.

Gray-brown, mod. comp., silty
(15-25) £, sand, &M,

Bottom of Exploratlon,



